Introduction: In Senegal, the frequency of diabetes mellitus is estimated at 3.2% and its management by the general patrician (gp) is dissatisfied. The objective was to evaluate the decentralized monitoring of diabetes mellitus and other cardiovascular risk factors by a trained general practician. Patients and methods: It was a retrospective, descriptive study conducted from June 1, 2013 to 31 May, 2015 in Dakar, where included the files of subjects with diabetes mellitus regularly followed. The data collected were epidemiological, diagnostic and therapeutic. Results: It was of 125 diabetics patients with a mean age of 56.4 years old. At the inclusion, their diabetes had a mean duration of 6.3 years and a mean average HbA1c of 10.4%. The complications were a neuropathy in 58 cases (46.4%), an arteritis in 46 cases (36.8%), a nephropathy in 16 cases (12.8%) and a retinopathy in 28 cases (22.4%). Other cardiovascular risk factors were an arterial hypertension in 74 cases (59.2%), smoking in 11 cases (8.8%), kidney disease in 16 cases (12.8%), and LDLcholesterol > 1.6 g/l in 39 cases (31.2%). In total, 87 patients (69.6%) were at high cardiovascular risk and among them, 81.6% had LDL-cholesterol > 1g/l. At inclusion, anti-diabetic treatment was oral mono-therapy in 53 cases (42.4%), an insulin therapy in 49 cases (39.2%). After 12 month of follow-up, the dual therapy anti-diabetic was increased from 13.6% to 34.4%. The others associated drugs were anti-hypertensives in 72 cases (57.6%), statins in 29 cases (23.2%) and anti-platelet agent in 46 cases (36.8%). Only 31.2% of the patients with nephropathy were under the renin angiotensin system blockers. Statins and the anti-platelet agents were prescribed respectively at 25.2% and 47.1% of the 87 patients at high cardiovascular risk. During follow-up, the target HbA1c < 7% was reached in 76 cases (60.8%). Conclusion: our study shows the importance and the interest of a trained general practician for the management of non-communicable diseases. However, it would be necessary to strengthen training in the care of other cardiovascular risk factors.
Introduction
Estimates of the 2015 International Federation of Diabetes reported a global prevalence of diabetes by 8.8%. In Senegal it is estimated at 3.2% [1] . Diabetes mellitus is known for its morbidity and risk of mortality especially in association with other cardiovascular risk factors. In Senegal, the peak towards specialized center had motivated since 2001 decentralization of management of diabetes mellitus with General Patrician. It is the initial coverage in the primary or secondary sanitary structures by a general practitioner formed in follow-up of first level of the simple cases of the diabetes mellitus. In Sub-Saharan Africa, works on diabetes management by the General Patrician are mostly transverse. They relate essentially diagnostic and therapeutic failure [1] [2] [3] . It is in this light that we conducted this study with goal making an assessment of decentralized management of diabetes mellitus and other cardiovascular risk factors among 125 diabetes subjects followed over a period of 12 months by a trained General Patrician.
Patients and Methods
It was a retrospective, descriptive study conducted from June 1, 2013 to 31 May, 2015 in a health center of Pikine (Dakar). The health center Baye Talla Diop (Ex Dominique) contains the departments of general medicine (adult and child), exploration and gynecology-obstetrics. The department of general medicine contains a common hospitalization, a unit of consultation and a care service of the wounds among which is the diabetic foot ulcer. His staff contains 8 doctors among whom 6 specialists and 1 general practitioner trained in diabetology, and 24 nurses. There is a continuous medical service of 24 hours in charge of the follow-up of the general cases and medical emergencies. In it, it is added a consultation specialized once a week and by specialty (cardiology, dermatology, neurology, orthopedics, nephrology, odontology, ophthalmology, diabetology). The consultations of diabetology are made by appointment every Wednesday and Thursday with deadlines of meeting between 2 to 3 weeks. The appointments of control are made all 3 to 4 months. The therapeutic education in diabetology takes place during the consultation. It concerns all the new diabetics but also the accompanying persons and the family of the patients. All the explorations which the diabetic needs for the follow-up of his disease are available at the level of the health center of Pikine. It was wearing on the evaluation or an audit of decentralized support of diabetes mellitus and other cardiovascular risk factors by the General Practitioner of this heath center formed in practice of diabetology. It is the initial coverage in the primary or secondary sanitary struc-tures by a general practitioner formed in follow-up of first level of the simple cases of the diabetes mellitus. This doctor had benefited from several sessions of continuing medical education in diabetology and metabolism, organized by the Ministry of public health and social action of Senegal, the Buddy Doctor Initiative Program of Novo Nordisk and the Marc Sankale Center of Dakar (national reference center for the treatment of endocrine and metabolic diseases in Senegal since 1960). The study included all the files of followed subjects with diabetes mellitus received in the consultation and regularly monitored during the study period at the health center of Pikine. The follow-up was considered regular if the patients respected return them quarterly of control. Incomplete records, those of irregular and lost to follow-up patients were not included in the assessment. For the calculation of the size of the sample, we proceeded as follows by the Open EPI software:
The size of diabetic population following in the Pikine heath care center is 950 diabetic subjects. The hypothetical frequency of diabetes mellitus in the Senegalese population according by the International Diabetes Federation (IDF) is estimated to 3.2% and the estimated confidence limits is 5%. The factor of calculation is 1. For a level confidence of 99.99%, the representative size was 118 diabetic patients.
All patients had received a quarterly monitoring and this was for 12 months.
A standard questioner was prepared as the basis for collecting data from the monitoring folder. The data collected for this study were:
-Epidemiological data: age, sex, other cardiovascular risk factors such age (> 50 years for men and > 60 years for women), chronic kidney disease, smoking, high blood pressure, micro albuminuria > 30 mg/24 hours, LDL-cholesterol > 1.6g/l, HDL-cholesterol < 0.4g/l. We have also assessed the existence of an arteritis such as ischemic stroke, arteriopathy of the lower limbs, suggestive electrocardiographic and clinical signs of coronary heart disease. The existence of a coronary heart disease or a sudden death at first degree in the family was also taken into account [4] . The subjects were considered arterial hypertensive if their blood pressure was or not stabilized under anti-hypertensive treatment or if they had a blood pressure ≥ 140 and/or 90 mmHg [5] . age, family history of early heart disease, smoking, high blood pressure, HDLcholesterol < 0.4 g/l, and microalbuminuria > 30 mg/24 hours.
-Study of diabetes mellitus: age at diagnosis, type of diabetes, his mean duration. Glycemic level and chronic complications were also evaluated. The typing of diabetes, in the absence of immunology and the dosage of the peptide C, was presumptive based on clinical and evolutionary argument (age of patient, his morphotype, time of installation of the symptoms, family history and evolution under treatment).
-Management of diabetes mellitus and his evolution: realization of a dietary education, practice of physical activity, the drug treatment of diabetes mellitus such oral anti diabetic (ADO), insulin and other cardiovascular risk factors. The patients were well balanced on the basis of a fasting blood sugar < 1.21 g/l and an HbA1c < 7% as recommended by the American Diabetes Association [8] . The
Eight Joint National Committee recommendations were used to judge normality of blood pressure [5] . For the descriptive analysis, data were presented in percentage for the qualitative variables and mean for the quantitative variables. Entry and operation were carried out by the software SPSS STATISTICS 18.0.
Results

Clinical Profile of Patients at the Inclusion
One hundred twenty five (125) patients were included. Their diabetes had less than 6 years duration in 72 cases (57.6%) and more than 10 years in 32 cases (25.6%). On the glycemic level, it was a hyperglycemic in 94 cases (75.2%), a ketosis in 22 cases (17.6%), and ketoacidosis in 9 cases (7.2%). A1c Hemoglobin (HbA1c) level was less than 6.5% in 3 cases (2.4%), between 7 and 9% in 41 cases (32.8%) and > 9% in 81 cases (64.8%). The Table 1 shows the characteristics of the study population at inclusion.
Assessment of Complications and Other Cardiovascular Risk Factors
The research of chronic complication was 100% for coronary heart diseases (via electrocardiogram), 96% for kidney disease (microalbuminuria and creatinine) and 80% for retinopathy. In our patients, we found a moderate (17.6%) and severe (12%) high blood pressure, a severe to morbid obesity in 12 cases (9.6%).
According LDL-cholesterol was to 1.5 g/l, mean total cholesterol to 2.3 g/l, mean triglycerides to 0.9 g/l and mean rate of HbA1c to 10.4%.
In total, 87 patients (69.6%) presented at least 3 cardiovascular risk factors or an arteritis (coronary disease, stroke, arteriopathy of the lower limbs). They were all type 2 diabetes mellitus. Among them, 81.6% had LDL-cholesterol > 1g/l.
Assessment of Management:
Among the subject, 62 subjects (49.6%) had received a dietary education and 20 (16%) practice regularly physical activity. At inclusion, antidiabetic treatment consisted of an oral monotherapy in 53 cases (42.4%), a dual oral therapy in 11 cases (8.8%). Insulin was given in 43 cases (34.4%) and combined with oral antidiabetic agents in 6 cases (4.8%). In 12 cases (9.6%), the patients observed at dietary measures. After 12 month of follow-up, the dual therapy associated with insulin or oral antidiabetic was increased from 13.6% to 34.4%. An increase of the dosage in oral or insulin monotherapy was found in 70 patients (56%) (Figure 1 ). The others associated drugs were an antihypertensive in 72 cases (57.6% of which 23.2% were in calcic inhibitor, 15.2% in the Renin angiotensin system blockers and 19.2% in a fixed dual therapy). A salt diet alone was given in 17 cases (13.6%). The statin was prescribed in 43.5% of 46 diabetics subjects with arteritis, and in 25.2% of the 87 patients with high cardiovascular risk.
The antiplatelet agents were prescribed in 60.8% of diabetics subjects with an arteritis and in 47.1% of them at high cardiovascular risk. During follow-up, the target HbA1c < 7% was reached in 76 cases (60.8%) (Figure 2) . A normalization of blood pressure was found in 77 cases (61.6%).
Discussion
We bring the data of a quarterly monitoring over a period 12 months, in a series of 125 diabetics subjects by a General Patrician. The limitations of the study are constituted by the fact that it is an observational study conducted from patients' files. Only the files of patients who have respected the follow-up were included. This has led to a selection bias with results that will not reflect necessarily the context of daily practice. In addition, restraining the diagnosis of coronary disease on only anomalies electrocardiographic certainly created false negatives. This kind of work doesn't require in Senegal the approval of ethic committee because it is a retrospective work on patient's file. 
Socio-Demographic Aspects
The profile of our patients is similar to data from Sub-Saharan African [2] [9] [10] . It was diabetes subject in mean age between 40 and 50 years old, mean duration of diabetes mellitus in way of 7 year and most often poor glycemic control. For example, we will cite two multicenter studies representative of the African region. The DiabCare Africa study [2] was conducted with 2352 type 2 diabetic patients selected in East (Tanzania, Kenya), Center (Cameroon) and West Africa (Ghana, Senegal and Nigeria). The patients were already followed in their structure to recruiting. The authors reported a mean age of 53 ± 16 years, a mean duration of diabetes of 8 ± 6 years. Only 29.2% of them had an HbA1c < 6.5% rate. The other international observational study IDMPS (International Diabetes Management Practice Study) [9] was conducted among 2265 diabetics Africa subjects (Algeria, Egypt, Morocco, Tunisia, Senegal and Cameroon). He was found similar data with a mean age 57.4 ± 1 years, duration of diabetes of 8.6 years. The target of HbA1c < 7% was reached in 31% of cases. Elsewhere in the Western countries, the STENO 2 study [11] , report a mean rate of HbA1c at inclusion to 8.4% ± 1.6% and 8.8% ± 1.7% respectively for intensive and conventional treatment groups. The differences are the fact that some of our patients had diabetes mellitus recent discovery without drug treatment.
Assessment of Complications and Other Cardiovascular Risk Factors
Type 2 diabetes mellitus is specially known to be purveyor of chronic complications or associated with cardiovascular risk factors [12] . However, evaluating practice diabetes in Africa, particularly with General practitioner, often reported a non-exhaustive screening of these parameters [2] [10]. This is in part explained by inadequate health coverage and access to care in most of these countries. This assessment of complications and other cardiovascular risk factors was 93% in the IDMPS study [9] . In this series, it was a high blood pressure (57%), dyslipidemia (47%), and microangiopathie (14%). African literature reveals a wide variability in the frequency of chronic complications of diabetes [13] [14] [15] . In a systematic review on the prevalence and complications of diabetes mellitus in North Africa, the authors reported a retinopathy (8.1% to 46.3%), and neuropathy (21.9% to 60%), [13] . Our high frequency of coronary disease is explained by a systematization of the electrocardiogram and an accounting of any anomalies suggestive of coronary heart disease. In addition, impairment of kidney function was found in 12.8% of cases. According the SURDIAGENE and DIABHYCAR group [16] , this setting of bad prognosis would be correlated with the number of risk factors and the high cardiovascular risk of the diabetes subjects.
Assessment of Management
Healthy lifestyle and physical activity are an essential link in the support of disorders of carbohydrate metabolism and insulin resistance. Dahjio et al. [17] in
Cameroon had assessed the impact of 12 weeks of a physical activity program among type 2 diabetics subjects aged 50 years and more. They reported a statistically significant improvement of anthropometric parameters. It is a reduction of the weight, waist, visceral fat, and Glycemic level, increased lean mass and physical performance. Several other large interventional studies had already proved this impact in the pre diabetes [18] and diabetes [19] [20] . In the Look AHEAD Trial [19] , is reported a significant weight loss (−6.15% vs −0.88%), an improvement in physical performance (+12.74% vs +1.96%), reduction in HbA1c (−0.36% vs -0.09%), a reduction of systolic blood pressure ( The only difference lies in the fact that more than 60% of our patients had reached the target of HbA1c < 7%. This would probably explain the high proportion (40%) of patients in oral mono-therapy after 12 months of follow-up.
This satisfactory rate in terms of target HbA1c is the reflection of a selection bias. Only regular patients and having access to care were selected in this study.
The latest recommendation from the American Diabetes Association of 2017 [23] placed at the same level of performance the four anti-hypertension classes (ACE inhibitors, angiotensin receptor blockers, thiazide-like diuretics, or calcium channel blockers) in the management of arterial hypertension in diabetic patients without albuminuria. In the case of diabetic nephropathy, inhibitors of the renin angiotensin blockers at maximum tolerated dose are indicated. This was not the case in our series, since only 31.2% patients with micro albuminuria were under blocker of the renin angiotensin system. In our series, 69.6% of the patients were carriers of least 3 cardiovascular risk factors or an arteritis. Among them, 81.6% had LDL-cholesterol > 1 g/l. In diabetics at high cardiovascular risk, the benefit of a statin and an anti-platelet is demonstrated in both primary and secondary prevention [23] . A meta-analysis including data from over 18.000 patients with diabetes from 14 randomized trial of statin therapy, demonstrate a 9% reduction in all-cause mortality and 13% reduction in vascular mortality for each mmol/L (39 mg/dl) reduction in LDL-cholesterol [24] . Thus, current recommendations for using aspirin as primary prevention include both men and women aged > 50 years with diabetes and at least one additional major risk fac- 
Conclusion
Our study shows in a country where the number of specialists is still low, the importance and interest of the follow-up of no communicable diseases by a trained General Practician. Our study reports diabetic subjects at high cardiovascular risk.
Suggestion
Management in adequate conditions and based on recommendations could help to achieve glycemic targets and control other cardiovascular risk factors. However, efforts should be carried out in continuous medical education to optimize the overall support of the diabetic patients by the general practitioner.
